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DETAILED ACTION 
Specification 

1 . The abstract of the disclosure is objected to because: 

a. Pg. 9, line 10, applicant uses the phrase "may be lock on to". Examiner 
suggests using "may be locked on to" for clarification purposes. 
Correction is required. See MPEP § 608.01(b). 

2. The disclosure is objected to because of the following informalities: 

a. Pg. 2, line 12-13, applicant uses the phrase "provides for a blind narrow- 
band interference cancellers". Examiner suggests using "provides for blind narrow-band 
interference cancellers" for clarification purposes. 

b. Pg. 4, line 17, applicant uses "thee". Examiner suggests using "the" for 
clarification purposes. 

Appropriate correction is required. 

3. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1, 4, 7, Srejected under 35 U.S.C. 103(a) as being unpatentable over by 

Rakib et aL US Patent 6,426,983). 

(1) With regard to claim 1, Rakib et al. discloses (Fig. 1) a receive antenna (12) 
for receiving communications signals of interest and unknown narrow-band interfering 
signals (col. 4, lines 6-16, col. S.lines 47-51) ; a downconverter (10) coupled to the 
receive antenna (col. 4, lines 21-36); a signal clock recovery circuit (Fig. 5 (50, 52, 54)) 
coupled to an output of downconverter; a blind narrow-band interference canceller 
coupled to an output of the sampling circuit for filtering the communications signals of 
interest and unknown narrow-band interfering signals to produce an output that is 
statistically white containing most of the signal of interest, and a small portion of the 
interference, and for locking on to the desired signal of interest (Fig. 14. Fig. 15) (col. 
13, lines 24-67 - col. 14, lines 1-67); and a symbol decoding circuit (Fig. 13 (204), Fig. 
14 (204)) coupled to an output of the interference canceller for outputting the 
communications signals of interest without interference (col. 14, lines 1-67). 

However Rakib et al. does not disclose a sampling circuit coupled to an output of 
the downconverter and to an output of the signal clock recovery circuit for providing an 
oversampled signal containing the communications signals of interest and unknown 
narrow-band interfering signals. 

However it is well known in the art that oversampling the input signal in each 
subband is used to create subband signal redundancy. The advantages of 
oversampling are threefold. Firstly, oversampling induces signal redundancy in each 
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subband. This residual redundancy can be exploited in order to improve the ability of a 
receiver to detect and correct transmission errors. Secondly, there exist many possible 
PR synthesis banks for a given analysis bank, as compared to critically sampled filter 
banks where there exists only a single PR synthesis bank for a given analysis bank. 
This allows for an inaease in the design freedom where a PR synthesis bank can be 
chosen appropriate for the application at hand. Thirdly, improved noise immunity is 
obtained for each subband filter. This results in the freedom to design subband filters 
with better attenuation than the critically sampled case, allowing for a coarser 
approximation in the quantization of the subband signals. However, like most 
engineering design issues these advantages do not come without drawbacks. As the 
subband signals are sampled at a rate higher than that required by Nyquist for perfect 
representation, the signal redundancy in oversampling makes for more computations 
required to process a signal, most of which are unnecessary to perfectly represent the 
input signal. Therefore efficient implementations are of interest in an effort to reduce the 
computational complexity of an oversampled filter bank. Basically oversampling 
improves the ability of a receiver to detect transmission errors and creates a signal with 
improved noise immunity. Therefore claim 1 does not constitute patentability. 

(2) With regard to claim 4, see rejection of claim 1 . Rakib et al. discloses 
receiving input signals comprising communications signals of interest and unknown 
narrow-band interfering signals (col. 4, lines 6-16, col. 5, lines 47-51); oversampling the 
signals of interest and interfering signals to produce signals contain a statistically white 
component comprising the signals of interest and a correlated component comprising 
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the interfering signals (col. 9. lines 19-29); adaptively filtering (Fig. 15, (234)) the 
oversampled signals equalizing the adaptively filtered signals to lock on to the desired 
signal of interest (col. 13, lines 24-67 - col. 14, lines 1-67). 

(3) With regard to claim 7, claim 7 inherits all the limitations of claim 4. Rakib et 
al. further discloses the adaptive filtering step comprises adaptively filtering the 
oversampled signals using an adaptively formed prediction-error filter that is computed 
using correlation statistics of the oversampled signal to produce an output that is 
statistically white containing most of the signal of interest, and a small portion of the 
interference (col. 14, lines 1-67). 

(4) With regard to claim 8, claim 8 inherits all the limitations of claim 4, Rakib et 
al. further discloses in (Figs 13 14, 15) equalizing the adaptively filtered signals an 
adaptive decision-feedback equalizer to lock on to the desired signal of interest (col. 13, 
lines 24-67). 

6. Claims 3 and 5 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Rakib et al. US Patent 6,426,983) as applied to claims 1 and 4, in viev^ of Petrus et al. 
(US Patent Application 2001/0031022). 

(1) With regard to claim 3, claim 3 inherits all the limitations of claim 1. However 
Rakib et al. does not disclose a second receive antenna for receiving the 
communications signals of interest and the unknown narrow-band interfering signals; a 
second downconverter coupled to the second receive antenna; and a multiplexer having 
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inputs coupled to the downconverters and having an output coupled to the blind narrow- 
band interference canceller. 

However Petrus et al. further discloses in (Fig. 2) a second receive antenna (203) 
for receiving the communications signals of interest and the unknown narrow-band 
interfering signals; a second downconverter (205) coupled to the second receive 
antenna; and a multiplexer (213) having inputs coupled to the downconverters and 
having an output coupled to the blind narrow-band interference canceller(221) (Pg. 1 , 
col. 2, lines 1-15, Pg. 1, col. 2, lines 21-30, Pg. 4, col. 1, lines 10-19, Pg. 6, col. 2, lines 
13-22, Pg. 10, col. 2, lines 30-45). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Rakib et al. in view of Petrus et al. to incorporate a second receive antenna for receiving 
the communications signals of interest and the unknown narrow-band interfering 
signals; a second downconverter coupled to the second receive antenna; and a 
multiplexer having inputs coupled to the downconverters and having an output coupled 
to the blind narow-band interference canceller in order to create antenna diversity 
(Petrus et al., Pg. 2, col. 1, lines 36-46). 

(2) With regard to claim 5, claim 5 inherits all the limitations of claim 4. Petrus et 
al. further discloses in (Fig. 1) spatially oversampling the signals of interest and 
interfering signals (21 1, 213, 237) (Pg. 4, col. 1, lines 10-31, col. 2, lines 25-31, 41-43). 
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7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Rakib et 
al. US Patent 6,426,983) as applied to claim 4. in view of Liu et al. (US Patent 
5,905.721). 

With regard to claim 6, claim 6 inherits all the limitations of claim 4. However 
Rakib et al. does not disclose temporally oversampling the signals of interest and 
interfering signals. 

However Liu et al. discloses temporally oversampling the signals of interest and 
interfering signals (abstract, col. 8, lines 1-3, 13-18). 

Therefore it would have been obvious to one of ordinary skill in the art to modify 
Rakib et al. in view of Liu et al. to incorporate temporally oversampling the signals of 
interest and interfering signals in order to determine the signature waveform with the 
number of data samples as small as the number of co-channel users (Liu et al., col. 2, 
lines 52-54). 

Allowable Subject Matter 

8. Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. The following is a statement of reasons for the 
indication of allowable subject matter: The instant application discloses a blind narrow- 
band interference cancellation apparatus. Prior art references show similar methods but 
fail to teach: "a mixer having a first input coupled to an output of the prediction- 
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error filter; a carrier tracldng loop having an input coupled to an output of the 
mixer and having an output coupled to a second input of the mixer", as in claim 2. 

Conclusion 

9. The prior art made record of and not relied upon is considered pertinent to 
applicant's disclosure: 

a. Samuel! et al. US Patent 6,714,608 discloses a multi-mode variable rate 
digital satellite receiver. 

b. Ojard et al. US Patent 6,826,242 discloses a method for whitening colored 
noise in a communication system. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cicely Ware whose telephone number is 571-272-3047. 
The examiner can normally be reached on Monday - Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571-272-3056. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-872-9314 
for regular communications and 703-872-9314 for After Final communications. 
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Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-305- 
3900. 

Cicely Ware 
cqw 

August 22, 2005 
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